Sepsis and bacterial infections are frequent complications of acute liver failure and following major liver resection. The mechanisms underlying this phenomenon are unclear. In this study, RES function and blood clearance of radiolabelled E. coli was immediately impaired following 90% hepatectomy, although the reduction in liver volume resulted in an increase in splenic (temporary) and pulmonary (persisting) uptake. A significant correlation between liver function and host RES function was observed. The uptake capacity of the RES in the liver remnant and spleen did not correlate with subserosal blood flow. The uptake in the brain gradually increased with time, paralleling an increased leakage across the blood-brain barrier. Thus, a significantly impaired RES function resulted from experimental 90% hepatectomy-induced acute liver failure, which might explain the high incidence of septic events in the clinical situation.
INTRODUCTION
Acute liver failure is a serious complication of, for example, major liver resection 1'2 and is a frequent constituent of multiple organ failure35, which is still associated with a high mortality. The liver represents the major part of the reticuloendothelial system (RES) and Kupffer cells have been reported to account for at least 80% of RES function6 '7. The importance of the RES is clear 90% of patients with acute liver failure have bacteriological or clinical evidence of infection8. The changes in RES function in the early period of acute liver failure have, however, scarcely been investigated and thus little is known about the pathophysiology that might preceed the occurrence of septic complications.
In the present study we aimed at describing the changes in RES function, including organ distribution and clearance of bacteria, occurring in a model of acute liver failure in the rat, induced by 90% hepatectomy, which untreated results in a 100% mortality within 24-48 hours9. We also wanted to investigate the possible correlation between RES function and hepatic function, and between the capacity of bacterial uptake and blood flow in the liver remnant and the spleen.
MATERIALS AND METHODS

Animals
Eighty-two adult male Sprague-Dawley rats (Anticimex, Stockholm, Sweden), weighing 250-300 gram, were used for the experiments. The animals had standard rat chow (R3, Astra Ewos, S6dert/lje, Sweden) and tap water ad libitum. The rats were allowed to acclimatize to our laboratory conditions for 4-6 days and were subjected to a regime of 12 hours day/night cycle in mesh stainless-steel cages (3 rats/cage) at a constant room temperature of 22 C.
Surgical Procedures
The 90% subtotal hepatectomy procedure was a slight modification of what has previously been described in the literature9'1. The total rat liver weight was estimated before the operation as 4 Figure 1 shows the uptake of labelled bacteria in the liver, spleen, lungs and kidneys in controls and in animals subjected to 90% hepatectomy immediately (0), 6 and 12 hours after hepatectomy, expressed as cpm/gram tissue. As can be seen, liver uptake was augmented, 12 hours after the operation it was significantly higher than in controls (p<0.05). The initial increase in splenic uptake (p<0.01) gradually decreased to similar levels as in the control group. The increase in pulmonary uptake (p<0.001) after the hepatectomy, however, tended to persist, as did the increase in renal uptake (p<0.01), though radioactive levels in this particular organ were low. The uptake of radiolabelled bacteria in the brain gradually increased with time after subtotal hepatectomy (p < 0.01), paralleling the significantly higher constant of transfer (Kd) at 6 and 12 hours after hepatectomy (p < 0.01; Figure 2 ).
The percentage distribution of the total uptake of radiolabelled bacteria in the liver, spleen, lungs and kidneys is shown in Table 3 . The liver dominates the uptake prior to hepatectomy, but is then reduced to levels similar to that found in the The percentage distribution means uptake in each organ in proportion to the total uptake in all four organs immediately (0 hour), 6 and 12 hours after 90% hepatectomy (90% H). The values are mean_+SEM. Each group included six animals. and stand for probability level p<0.05 and p<0.01, respectively, as compared to the group with sham-operation. A general redistribution of the uptake of radiolabelled bacteria in the various organs responsible for the major capacity of RES function could be noted following 90% hepatectomy. A temporary increase in splenic uptake was noted, while the increase in pulmonary uptake persisted during the study period, a finding that is similar to other conditions where RES function is impaired, e.g. experimental peritonitis 283 or blocking of the RES with macromolecules13. This might lead to pulmonary trapping of macromolecules, bacteria and particulate matter resulting in adult respiratory distress syndrome31'32. The renal increase in bacterial uptake seen following hepatectomy might be one of the reasons for the hepatorenal failure which can be seen in acute liver failure with a coexisting systemic bacteremia or endotoxemia8. The gradual increase in uptake of radiolabelled bacteria in the brain and the increased leakage over the blood-brain barrier probably goes together with a general increased leakage to the brain of various toxic substances like ammonia, mercaptans and others.
In conclusion, RES function was impaired following the induction of acute liver failure by 90% hepatectomy, with a concomitant redistribution of organ uptake.
